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I 

EXECUTIVE SUMMARY 

Ths fadty safety analysis @SA) prowdes final hazard classdicahon and authonzation basis 
documentation for Buddmg 123 based on the hazards associated wth the fachty Ths FSA meets 
requu-ements for an auditable safety analysis as referenced m Department of Energy (DOE) 
Environmental Management (EM) h t e d  standard, DOE-EM-STD-5502-94, Hazard Baseelme 
Documentahon 

Bddmg 123 houses the Rad~ologd Health and Analyt~cal Laboratones Water, unne, soil, 
au-, vegetation, nose swpes, fecal material, bssue, and filter samples are analyzed in the Analytical 
Laboratones for the presence of plutomum, ameriaum, u m u m ,  alpha, beta, and gamma radiabon, 
tntium, berylhum, and organics Personnel thermoluminescent dosimeters (TLDs) are counted, 
calibrated, and repaired in the Radtological Health Laboratones Occupational radiation exposure 
and dose records for radiauon workers are also stored in the fadity Portable radiation survey 
mstruments are calibrated and repasred m the facllity 

Most of the hazards associated wth Buddmg 123 are standard mdusttral hazards whch, by 
using admmstrative controls and procedures, followmg manufacturer’s recommendaQons, using 
personal protective equipment, and followng industnal safety and hygene practices are adequate 
measures to control the hazards 

The mventory of potentially releasable radiologcal matenal in the facihty does not and shall 
not exceed the reportable quantifies (RQs) listed in Appendix B of 40 CFR 302, EPA Designation, 
Reportable Quantities, and Notfication Requirements for Hazardous Chemicals Therefore the 
fachty is not considered to be radiological or nuclear The facility does have potentially releasable 
hazardous chemcals whch exceed the designated threshold quantities (TQs), threshold planning 
quantities (TPQs), or emergency preparedness screening threshold quantities (EPSTs) The 
hazardous chemcals are concentrated solutions of hydrochlonc aad, hydrofluonc acid, and nitnc acid 
located in the outside storage umts and mde Buddmg 123 in Room 103 According to the guidance 
in DOE-EM-STD-5502-94, Hazard Baseline Documentation, Budding 123 is classified as a 
non-nuclear moderate hazard facility due to the presence of these hazardous matenals 

fisk domant acadent scenanos are defined as those that result in a Rtsk Class I or I1 based 
upon the estunated scenano frequency and postulated consequences For Building 123, there are no 
risk domnant accident scenanos Therefore, no additional controls are warranted to prevent or 
mitigate the hazardous chemcals associated wth Building 123 
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1 INTRODUCTION 

Ths fimhty safety analyas @SA) 1s a part of the Rocky Flats Enwronmental Technology Site 
Saf'ety Analysis Report (Site SAR) It addresses the final hazard classrfication and documents the 
authombon basis, rncludmg operational controls, for Buildrng 123, Radiologcal Health and 
Anal@cal Laboratones Buddrng 123 is classtfied as a non-nuclear moderate hazard facdity Upon 
approval of the Site SAR, ths FSA wdl replace any prewous safety basis documents 

Department of Energy (DOE) documents (DOE, 1994% DOE, 1994b) mandate that safety 
evaluabons be performed for both nuclear and non-nuclear facdities wthm the DOE nuclear complex 
that have the potential to adversely affect the health and safety of the workers and the public or the 
enwoment The Site S A R  meets these reqwement and prowdes safety documentation for fachties 
classdied as nuclear hazard Category 3, radiologd, non-nuclear, and mdusttlal The Site SAR is 
separated into-two volumes, the first contarns information whch is germane to the site as a whole, 
and may be referenced by all authonzation basis documents including the FSAs in Volume II The 
site-wde information contamed in Volume I includes 

b descnptions of the site and site-wde utllrties, 

authonzation basis safety analysis methodology, 

b informabon concmmg site-wde hazards, such as natural phenomena events and 
external man-made threats, 

0 summanes of the Rocky Flats Enwronmental Technology Site (RFETS) Safety 
Management Programs, 

0 site-wide operational controls, and 

b facility summanes and interactions 

Ths  FSA prowdes specific information on the actiwties performed in the Building 123, a 
general descnption of the fadty, and develops the source term from the mventory information The 
hazard assessment uses a hazard identification checklist and descnption table to prowde the 
framework for the hazard assessment Standard mdustnd hazards noted on the table are not analyzed 
in detail unless they initiate a release of hazardous matenals or worsen the consequences of a 
hazardous matenal reIease 1- 
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2 FACILITY DESCRIPTION AND ACTI[VITY CHARACTERTZATION 

Ths W o n  provldes a bnef descnpbon of Budding 123, the Radiologd Health/Analytical 
Laboratones faclltty Sectron 2 1 descnbes the facihty mssion and actiwbes Section 2 2 descnbes 
the facrlrty systems, as well as mterfaces wth other buddmgs and operations at the site Because of 
the relatwely low hazards associated w~th th~s faddy, it has no safety class systems that are depended 
upon to mtigate the consequences of an accident The structural, operational, and system 
descnptions prowded m ths FSA are for descnptive purposes only 

2.1 FACILITY MISSION 

Building 123 houses the Analytical Laboratones whch analyze water, ume, sod, an-, 
vegetaaon, nose mpes,  fecal mated, and filter samples for the presence of plutoruum, amencium, 
uranium, alpha, beta, and gamma radiation, tntium, beryhum, and orgarucs Personnel 
thermolumnescent dosuneters (TLDs) are counted, calibrated, and repawed in the Radiological 
Health Laboratones Occupational radiabon exposure and dose records for radiation workers are 
also stored in the fachty 

2.1.1 Analytical Laboratory Activities 

The analytical procedures used in the Analytical Laboratones involve prepanng samples for 
analysis by punfjllng and concentrating the plutoruum, amencium, urmum, and tntium that may be 
present The ongmal samples are vanous forms o f  liquids and sohds that are admmstratively 
controlled by cham-of-custody procedures All chmcals identified in the process descriptions below 
are used m small quantihes dunng sample preparation and analysis The samples and filters handled 
in Budding 123 may contain trace quantities of radioactive matenals The quantities of radioactive 
matenals are well below the reportable quantities (RQs) estabhshed in 40 CFR 302 (CFR, 1993a) as 
listed m Volume I, Appendlx E of the Site S A R  As a result of the low levels, the radionuclides wd1 
not be considered a hazard except for the potential of contammation of locallzed areas 

The sample preparation operations generate much of the process wastes for the building 
Ibnwpes, rubber gloves, and broken glass generated m the Radiologtcal M a t e d  Management Area 
(RMMA) are placed in accumulation areas for eventual handling as low-level wastes Some sample 
wastes and nnse solutions are washed down the process dram for subsequent treatment in 
Budding 374 Liquid organtc wastes are placed m special bottles and sorted in satellite accumulation 
areas prior to transfer to the 90-day storage building and ‘eventual shpment to Liquid Waste 
Operations 

v 

A hstmg of the chmcals used m all of the buildlng processes is listed in the RFETS Chermcal 
Management Tracking System database (RFETS, 1996) All of the processes use a vanety of 
chemcals (acids, bases, solvents, etc ) which are descnbed hrther in Section 2 2 3 

Revision 0 
Apnl 1997 

2 Site SAR, Vol I1 
Buildmg 123 FSA 



2 1 1 1 WuleDieest 104 

The sample digestion process prepares a vmety of samples for plutomum, amencium, and 
urmum analysis, resultmg m a wet ash sample to be taken to the electrodeposition process or the 
neodymtum fluonde precipitation process Samples mclude vegetation, soil, nose swpes, fecal 
mated, stack filters, ambient air fiIters, and urine The process uses fume hoods, muffle furnaces, 
ion exchange resins, and hot plates 

Dflment methods are used to prepare the samples for further processmg Vegetation, nose 
swpes, and soll are heated m a r n d e  fbrnace to dnve off orgafllcs and create an ash prior to 
dissolutlon Vegetatlon and nose mpes are rmxed wth llltnc acid, soll samples are rmxed wth mtric 
and hydrofluonc acids, fecal matmal is dned m a muffle fbmace and then med wth nitnc and 
hydrofluonc aads After mbang, the samples are dried m a mufne fbrnace The resulting ash fiom 
soil and nose swipes is solubked wth nitnc acid Ash fkom vegetation and fecal material is 
solubked wth hydrochlonc acid 

The m e  samples are med wth lnternal standards, mtr~c acid, phosphonc acid, ammomum 
hydrowde, and calclum mtrate (for samples contamng very low levels of calcium) The prepared 
solubon is strrred and allowed to settle The hquid supernate is decanted to the process dram Nitnc 
acid is added, and the sample is allowed to evaporate on a hot plate through the fume hood 
Hydrochlonc aad is added to solubihze the constituents in the sample 

Stack filters and ambient sur filters are mxed wth internal standards and put into a muffle 
furnace to evaporate the liquid, dnve off the orgmcs and create an ash pnor to dissolution Nitnc 
and hydrofluonc aads are added to the evaporated sample, and a drop of perchlonc acid is added to 
the stack filter samples The solution is then dned on a hot plate Sodium bisulfate is added to the 
ambient air filters to change the valence of the plutomum Bonc acid is added to complex the 
hydrofluonc acid Hydrochlonc acid IS added to solubilize the constituents in the sample 

The solubhzed samples are ready for amencium, uraruum, and plutomum punfication Ths 
part of the process uses a senes of ion exchange resins in ion exchange columns to pun@ and 
concentrate the constituents The ion exchange resins are conditioned wth hydrochlonc or nitnc 
acid Some samples are nuxed wth sodium rutrate, or sodium rutnte and mtnc acid, to change the 
valence of the plutomum pnor to addition to the column Uraruum is stnpped fiom the solution and 
loads on the resin A hydrochlondhydroiodic acid solution is passed through the column to strip 
iron Urmum is unloaded by elution wth hydrochlonc acid The first phase off the column is the 
amenawn phase The plutomum and uranium phases follow The uranium eluant is evaporated on 
a hot plate to form a wet ash sample 1- 

Ammomum iodide and hydrochlonc acid are used to elute plutomum The eluant is mxed 
with mtnc acid and allowed to evaporate under a kme hood using a hot plate Concentrated nitnc 
acid is added to the wet ash sample 

. 
The americium eluant i s  mixed with mtric acid and DDCP (Dibutyl-N,N- 

Diethylcarbomolyphosphonate) in a separatory funnel and shaken Americium IS stnpped from the 
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sample to the DDCP The murture is allowed to settle mto two phases, an acid phase and the DDCP 
phase The heawer, acld phase is discharged to the process dram Two more mses wth mtnc acid 
are done and the same procedure followed Toluene and hydrochlonc acid are added to the 
DDCP-phase funnel, and the amencium is exchanged to the aad phase After settling, the heawer, 
acid phase IS collected in a beaker, and after two subsequent washes wth hydrochlonc acid, the 
DDCP/toluene phase is collected in a satellite accumulation area Pnor to the amencium cation 
exchange, the rem is cond.&oned wth hydrochlonc md The acid phase fiom the DDCP/amencium 
exchange is added to the column, the amencium loads onto the resin, and the stnpped acid is 
discharged down the process dram Ammoruum thocyanate is used to elute won, and hydrochlonc 
acid is used to elute calcium and magnesium ftom the resin The iron eluant and the 
caladmagnesium eluant is evaporated on a hot plate to form a wet ash Concentrated mtnc acid 
is mxed wth the ash to form the amencium sample The wet ash samples are taken to the 
electrodeposition process or the neodyrmum fluoride precipitation process 

2 1 1 2 ElectrodepOSlt log 

The electrodeposition process, located m Room 124, mvolves plating trace quantibes of 
punfied plutomum, amenaum, and urafllum samples onto a planchet The samples are received fiom 
the sample digestion process, whtch uses an electroplatmg cell, a hot plate, and a &me hood The 
hood exhaust is vented to the bddmg’s plenum system Samples fiom the punfication processes are 
first dissolved m a solution of  17 molar sulknc acid, Ztrcomum chlonde, and 10 percent sodium 
bisulfate The solution is then evaporated to dryness The samples are re-dissolved using 6 normal 
hydrochlonc acid, 0 3 normal sulhnc acid, and are again evaporated to dryness Puphal or 
ammomum sulfate electrolyte solution is added to the electroplating cell Thymol blue is added to 
the cell as a pH indicator, 6 normal hydrochlonc acid and ammoma hydroxlde are applied to adjust 
the pH to approxlmately 1 8 Oalute nnse solution, manko, 8 normal mtnc acid and methanol are 
used to degrease metal planchets pnor to electroplattng The raw planchets are then added to the cell 
as the anode After plating, the planchets are washed wth an ammonium nitrate/ammonium 
hydroxlde solution in the cell After removal from the cell, the planchets are nnsed with methanol 
The plated planchets are placed III marked envelopes Emwpes, isopropyl alcohol or methanol, 
rubber gloves, and glassware are used dumg general purpose sample preparation and cleanup Nitnc 
acid is used to clean anodes after plating Plated planchets are taken for alpha counting Waste 
platmg and m e  solutions are washed down the process dram for eventual treatment in Building 374 
Waste isopropanol or methanol are collected in a waste alcohol bottle 

2 1 1 3  L l g  m n 

The counting process, located in Room 135, involves counting plated planchets from the 
electrodeposibon process or the neodymium process for alpha emssions The low-level alpha, beta, 
and gamma counting process, located in Room 149, involves counting air head and smear samples 
from vanous buildings for alpha, beta, and gamma ermssions 
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2 1 1 4 Camma Counting P rocess 

The gamma counting process, located m Room 149, electromcally measures soil and water 
samples fiom the RFETS for gamma radiation The process uses electncal gamma-countmg 
equipment (hquid mtrogen cooled smtdlation crystal based detectors) Enwonmental samples m 
1-her bottles, such as sod and water collected on ate, are brought to Room 149 Following analysis, 
the water samples are washed down the process drain for eventual treatment in Buddmg 374 Soil 
samples are returned to the customer 

The tntmm analysis process m the Room 125 is a chemical process used to deterrmne tritium 
content m vanous sample types The sample types mclude urine, effluent stack, and water Ttzls 
process uses heatmg mantles, tntwm-counting equipment, Kunwipes, isopropyl alcohol, glassware, 
and rubber gloves The samples are mxed and distrlled with potassium permanganate and sodium 
hydroxtde A condenser, using domestic water as the coohg media, condenses the vapor and 
collects the condensate The condensate is dramed rnto scmtillation wals and Ultima Gold XR 
cocktad is added The wals are sent for countrng Coolmg water and excess ume are discharged 
down the process dram Scintillation cocktad and discarded samples are collected in a whte 
55-gdon drum 

2 1 1 6 Beryllium Analysis 

The beryhum analysis process, located m Rooms 11 1 and 1 12, analyzes air filters and smear 
samples for beryhum content The process uses an atomc absorption spectrophotometer and a fume 
hood Each filter is treated wth a solution of mtnc and perchlonc acid to dissolve the beryllium The 
solubon is evaporated to dryness and reconstituted wh 1 molar mtnc acid The reconstituted sample 
is analyzed m the spectrophotometer Acetylene, nitrous oxlde, and compressed air are also used in 

operation of the spectrophotometer Atomc-absorpbon waste and spent beryllium standards are 
discharged to the process dram for eventual treatment in Building 374 Hood exhaust is vented to 
the budding plenum Perchlonc acid hood wash water is discharged to the sumps 

2 1 17 Gross Alpha and Beta Cou nting 

The gross alpha and beta countmg process, located m Room 163, measures the levels of alpha 
and beta radiation in brass-nng-mounted paper arr filters collected from throughout the plant The 
process uses a counter for countmg alpha and beta emssions After counting, the filters are 
disassembled, and the brass nngs are separated fiom the papk 

2 1 1 8  w c  in n 

The pipette mamtenance and calibration process is in Room 127 Pipettes are received fiom 
vanous labs throughout the buddmg The process ensures that pipettes are maintained and calibrated 
wthm operational standards There are no hazardous chemcals, cleamng agents, etc , used or 
generated from this process 
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2 1 1 9  7 e Precim- 

The neodymmm fluonde precipitation process in Room 127 is a process used to prepare 
sample mounts for alpha spectroscopy and is an alternative techmque for the electroplating process 
The samples for ths process onpate m the actmdes-separations labs as dned residue in a beaker 
The residue is dissolved m approxrmately 5 mllditers (d) of 1 molar hydrochlonc acid Titanous 
chlonde soluhon is added To preapitate neodyrmum fluonde and cany the actnudes, 5 mi of 48 
percent hydrofluonc aad  is added The samples are filtered and washed wth ddute hydrofluonc acid 
followed by a wash wth 80 percent ethanol Equpment m thls process mcludes laboratory glassware, 
a centnfbge, and sample filtration equipment 

2.1.2 Radiological Health Laboratory Activities 

2 1 2 1 Dosimetry 

The dosunetry process, located in Room 133, evaluates site personnel TLD badges for 
radioactive exposure levels Body TLD badges are worn by contractor, DOE, and subcontractor 
personnel The whole body Panasomc system uses a UD-802AS and UD-809AS dosimeter The 
dosmeters are process usmg the Panasonk UD-7lOA readers whch are located in Room 133C The 
extrermty system is made up of the Panasomc UD-813 dosimeter whch is also processed on the 
Panasonrc UD-710A readers Dosimeters are exchanged on a quarterly basis, wth a monthly 
exchange for indiwduals who require morutonng more often 

2 1 2 2  1-3 in 

The Radiologcal Health instrumentation semcing process (located in Rooms 13 1 and 155) 
maintans, calibrates, repars, and certifies portable radiation instrumentation The equipment is 
received fiom off-site vendors and nonprotected area buildings The equipment is first inspected and 
cleaned with vanous cleamng agents, as required Repar may include the fabncation and 
construaon of new electrical components Depleted Gel-Cel and akahe battenes are removed fiom 
the equipment and replaced The semced electncal equipment is calibrated and certified 

2 1 2 3 Radioloacal Records 

Radiologcal records for all employees, contractors, subcontractors, and wsitors are stored 
in Building 123 Records are stored in both hard copy paper form and electronic form Storage 
containers include Lektnevers and fire-proof file cabinets There are no hazardous chemicals used 
or generated 
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2.2 FACILITY DESCRIPTION 

2.2.1 General Description 

The fachty is located between Third and Fourth Streets to the west and east, and between 
Central and Cottonwood Avenues to the north and south The 19,298-square-foot buildmg is 
configured m a U-type layout wth the sides of the U being unequal in length The dimensions are 
appromately 150 f& exterior along the north corndor (the base of the U), 144 feet extenor along 
the west corridor (the west side of the U) and 197 feet extenor along the east comdor (the east side 
of the U) 

The buddmg was ongmally constructed m 1953 Adhtions were made m 197 1,1973, and 
1975 The west wmg of the buddmg was added later, and other major modificabons mclude the 
addition of the laboratory hood scrubber systems to reduce hazardous chemcal releases to the 
enwonment and the discontlnuance of the use of natural gas at the laboratory benches and as a 
facility utihty system 

The faclllty houses approxtmately 28 offices, 17 laboratory rooms, two laboratory support 
areas (mstrument repau, diagnoac and cahbrabon, etc )’ one computer room (msed floor type)’ one 
ut&y room, separate men’s and women’s changdocker rooms wth showers, one men’s rest room 
and two utdity comdors 

The facility is built on a concrete slab on grade and is one story hgh Extenor walls are 
constructed of concrete block (used in the ongmal construction, north and east corndors) and cast- 
in-place concrete sections (used in the west wng addition) The facihty has a flat roof covered by 
neoprene-hypalon and butyl rubber over plastic foam insulation The roof structure is cast-in-place 
concrete over corrugated metal deckhar joists The roof supports the W A C  exhaust systems for 
the laboratones Roof drams (for ramwater and snowmelt runoff) are directed to ground level splash 
blocks Lightning rods and ground cables are positioned around the edge of the roof Floor 
covenngs are either predomantly 12-mch my1 asbestos floor tde or short pile industnal type carpet 
Suspended ceilings wth integral fluorescent lighting fixtures are used throughout the facihty 

The fachty boundmes can be defined pnncipally by a 2-foot zone fiom the extenor walls of 
the building with the exception of interfaces wth the followng sewces 

Three domestic water cutoff valves are located at about 20 feet west and 20 feet south 
of the northwest corner, and two valves 50 feet north of the north wall of the buildmg, 
near the mdsection 1- 

The fire water isolation post indicator valve is located just off the site fire water main 
about 30 feet south and 20 feet west of the southwest corner of the buildmg 

The 13 8-kdovok (kv) to 480-volt (V) transformer at the low voltage (480 V) terminals 
of the electncal serwce is located on the east side of the building 
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The 13 8-kV to 480-V transformer at the low voltage t e m a l s  are located southwest of 
the building 

The natwal gas supply isolahon valve is located about 10 feet east of the east wall of the 
budding 

The steam system and steam condensate isolation valves are located about 10 feet east 
of the east wall of the budding 

Two hqwd mtrogen tanks are located adjacent to the buddmg on separate concrete pads 

A 2-foot zone just downstream of the process hquid waste sump discharge lmes for the 
sumps that are located outside of the facdity footpmt The Budding 123 floor plan is 
presented in Figure 1 

2.2.2 Facility Systems and Utilities 

2 2 2 1  m V e x & & & i o n a n d h  r C o n d i t i o w A C )  

Heatmg is supphed to all occupied areas by steam radiators The budding has a central air 
condibonmg system Air handhg equipment is located m the utllrty room (132) Au conditiomng 
compressors are located outside the southeast and northwest portions of the budding Many of the 
oGces and labs are also equipped wth wmdow au- conditioners Much of the air flows one time 
through the facllity fiom offices and corndors into the laboratory rooms and out through the 
laboratory hoods located m the lab rooms The exhaust au from the hoods IS collected in an exhaust 
plenum on the roof of the facdity Flows eom hoods that use and produce hazardous vapors (mainly 
acids) are routed through a ground-mounted caustiobased scrubber system up to exhausters and 
short roof-mounted stacks Penodically, the vent lines servicing the fume hoods are washed by 
spraymg water lnto the vent line to condense the remsumg acid The wash water is routed through 
the process dram system to Buddlng 374 wa Valve Vault 18 (approxlmately 15,600 gallons per year) 

2 2 2 2 Electncd Se mice 

Two pad-mounted transformers located east and southwest of the building reduce the 
13 8-kV service to 480 V The 480-V feeds are routed underground into the electncal distnbution 
and control panels in the utility room (132) The 480-V three-phase is also split in the utility room 
into 208-V three-phase, and 240-V/120-V single-phase for distnbution 

8- 

2 2 2 3 Fire S u p  ression 

The buildmg is protected by a wet pipe spnnkler system The spnnkler mer is located in 
Room 123A PortabIe fire extinguishers are also located throughout the corndors of the building 
The building is further protected by fire hydrants located outside of the building and is in close 
p r o m Q  to the RFETS Fire Station @uildmg 33 l), whch is located across the street on the adjacent 
block east of the building 

* 
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Figure 1. Building 123 Floor Plan 
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2 2 2 4  Steam 

Steam from the plant steam distnbuhon system is manly used for buddmg heatmg Steam 
radiators are used throughout the buildmg for heatmg occupied areas 

2 2 2 5 Domestlc Cold Water 

Smtary water is present throughout the budding for dnnlung, break room, change rooms, 
laboratory supply, and fire suppression 

2 2 2 6  

Fire water is supphed by the domestic water system mam, but through a separate post 
mdicator valve (PIV) and branch h e  from the mtary domestrc cold water supply 

2 2 2 7 Distilled and Deiomzed Wate r 

Distilled and deiomzed waters are produced through different systems Distdled water is 
prepared by heatmg domests cold water m a stdl Overflow of the make-up water flushes salts fiom 
the std The r e m w g  water is distdled by heatmg wth steam fiom the steam plant Water vapor 
from the stdl is condensed and then collected for use in non-analytical procedures 

DaoIllzed water is produced by reverse osmosis and ion-exchange Domestic cold water is 
first passed through a reverse-osmosis membrane to filter out small impunties The filtered water is 
then held m a storage tank Upon demand for the punfied water, it is treated using an ion-exchange 
umt, a carbon filter, and an orgmc-rem filter Punfied water is used for prepanng chemical reagents 
used in analytical procedures 

2 2 2 8 Saru ta  Sewe r 

All of the samtary drams from Building 123 are collected and routed to the sanitary sewer 
Many of the sinks located in the laboratory areas are also routed to the samtary drains These are 
admstratively posted to prevent the introduction of process wastes into the samtary dram system 
Some of these drams are sealed Likewse, all of the floor drains are routed to the smtary drain All 
of the floor drains observed were sealed Three sanrtary sewer lines exit at the east (4-inch), west 
(3-inch), and north (4-inch) sides of the building 

1- 2 2 2 9 Process Waste 

All of the process dratns ( m d y  &om the laboratones) are cdlected and routed to collection 
sumps The sumps are equipped wtth integral pumps that pump the collected liquids through 
overhead process waste mains, wth the exception of several grawty lines All of the process liquid 
waste lines combine and go to Valve Vault No 18 by gravity flow 
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2 2 2 1 0  Natural- 

The natural gas mce to the bwldmg is no longer m Servlce The servlce is located outside 
at the east side of the east wmg The supply line branch to the buddmg contams a valve that is 
administratively and physically controlled by lock-outhag-out to isolate the supply The valve is 
chmed, locked and tagged with “Danger, Do Not Operate ” The service conhtion was confirmed 
during conversations with Conrad Tnce, Facility Manager of  Buddmg 123, and Ken Shuk of the 
RFETS Utihties Group 

2.2.3 Facility Interfaces 

Buildmg 123 has several mterfaces wth other areas, facdities, systems, processes and 
operat~ons Uthes (steam, mtary water, fire water, electrical, telecommurucations, alarm systems, 
smtary drains, and process drams to Valve Vault 18) are shared wth other areas Utihbes mterfaces 
are identified above in Section 2 1 2 Matenal dehvenes (supphes, chemcals, gas bottles, etc ) are 
shared wth other areas by use of common m e r s  (mternal and thvd party) Matenal shpments 
(waste contamers, empty gas bottles, un-repairable equipment, etc ) may be shared wth other areas 
by use of common carriers 

Interfaces with other faalities are ~fl the form of  mcomng shpments of samples for analysis 
(wth appropnate transfer and traclung of the chain of custody) and liquid process dram transfers to 
Buildrng 3 74 wa Valve Vault 18 

2.2.4 Facility Inventory and Source Term Development 

2 2 4 1 Chemical Inventory 

There are three sources for chemcal inventory at Buildmg 123 Process and bulk chermcals 
used and stored for Building 123 processes, and the chemcals contained in the waste streams 
Potentially hazardous chermcals are defined as those hawng a TPQ, TQ, or EPST value The 
weights, in pounds, of chermcals in ths FSA represent weights of pure chermcal content within the 
solution 

2 2 4 1 1 Process and Bulk Chemcals 

Aads and bases are stored rn separate storage areas throughout the facility in cabinets labeled 
either “acids” or “bases ” Much of the process and bulk chermcal inventory of  Building 123 is 
compnsed of very small quanbtm of general use chermcals whdh are below the reportable quantities 
(RQs) However, there are chemcals stored in vanous locaoons throughout the facility that do have 
TQs, TPQs, or EPSTs associated wth them A hst of these chemcals are presented in Table 1 The 
volumes prowded in the table represent actual volume, but the weights (pounds) represent the 
quantity of pure chemcal in the solutions The quantities of these chemcals also represent the 
maxunum allowable for Bulldmg 123 Buffer solutions, alcohols, reference electrode filling solutions, 
and vanous other laboratory solutions, also stored m Buddmg 123, are considered to be general 
industnal chemcals and are neither included in Table 1 nor analyzed hrther 

w 
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Table 1 Process and Bulk Chermcal Inventory in Building 123 

AmmomumHydroxlde 
(14 Molar/26% Solubon) 

60 gal (117 lb) TQ = 10,OOO Ib 
TPQ = 500 lb 
(for conc 320% 
NH, in solubon) 

Outside storage wt 

Hydrocblonc Aad 
(12 Molar/37% Solubon) 

Outside storage wt (drfferent 
storage umt than used for 
ammomum hydrowde) (for conc >38%) 

Room 103 

TQ = 5,000 lb 
EPST = 10 Ib 

TQ = 5,000 lb 
EPST = 10 Ib 
(for conc >38%) 

90 gal (326 lb) 

30 gal (110 lb) 
(12 Molar/37% Soluhon) 

Hydrofluonc Acid 32 gal (154 Ib) Outside storage urut (Merent 
(48% Soluhon) 

Hydrofluonc Aad 4 8 gal (22 lb) Room 103 
(48% Solubon) 

Nitnc Aad 160 gal (1,310 Ib) Outside storage mt (Werent 

storage w t  than used for 
~ ~ ~ O N W I  hydroxlde) 

TQ = 1,OOO Ib 
TFQ = 100 Ib 
EPST = 53 Ib 

~ TFQ= 100Ib 
1 EPST = 53 Ib 
TPQ = 1.000 Ib 
(for mnc <SO%) (16 Molar/70% Soluhon) storage urut than used for 

ammomum hydroxlde) + Room 103 20 gal (165 Ib) Nitric Acid 
(16 MolarflO% Soluhon) 

TPQ = 1,000 Ib 
(for conc 4 0 % )  

Nitnc Acid 
(< 8 Molar 
Avg = 5 Molar/27% Soluhon) 

TPQ = 1,000 Ib 
(Conc <80%) 

30 gal (81 Ib) Vanous rooms 

18 gal (266 lb) Outside Storage u t  (Merent 
storage urut than used for 
ammomum hydroxtde) 

Room 103 6 gal (89 Ib) 

Sulfuric Acid 
(18 Molar/96% Soluhon) 

TPQ = 1,000 lb 

TPQ = 1,000 Ib Sulfuric Acid 
(18 Molar/96% Solubon) 

Sulfunc Acid 
(< 9 Molar 
Avg = 5 Molar/38% Soluhon) 

20 gal (82 16) Vanous rooms TPQ = 1,000 Ib 

1- 

2 2 4 1 2 Chermcals in Waste Streams 

Chemicals are entramed in waste streams associated with the laboratory processes in 
Buddmg 123 and are managed in accordance wth the Waste Management Program Several of the 
analytical procedures use strong acids that are evaporated under &me hoods routed to the 
Building 123 plenum system The bulk of the wastes generated are produced dunng the sample 
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digeshon and pdcat ion phase of the analysis Wastes generated in radio1oe;lcally controlled areas 
may also be disposed of as smtary landfill debns or recycled through the site recycling programs 
followmg approval by an Radiation Control Techn~aan Some sample waste and nnse solutions are 
washed down the process dram for eventual treatment rn Building 374 

1061 

Hazardous wastes, except those disposed into the process waste system, are collected, 
packaged and temporanly stored m satehte accumulation areas When the package IS filled in the 
satehte accumulaaon area, it is sealed and transf'erred to the 90-day accumulaaon area The waste 
package is then transferred fiom the 90-day accumulation area to a storage fachty The Waste 
Management Umts 0 m Budding 123 are descnbed m Table 2 Waste materials associated 
w t h  Buildrng 123 are described m detail in the Waste Stream and Residue Identification and 
Characterizatron document for Building 123 (RFETS, 1993) 

Satellite 

The chermcal inventory asS0c;lated wth the waste streams are below the TQ, TPQ, and EPST 
values and are not analyzed firther 

Room 125 

Table 2. Budding 123 Waste Management Umts 

~~ 

Isopropanol, toluene, tnmethyl benzene, combustrbles 
contarmnated wth toluene, unnalysis wastes in 4-liter 
bottles, scinhllabon cocktad waste 

Combusbble wastes contanunated wlth toluene, I1 313 I I Room112 I isopropanol, toluene/DDCP 

1518 

1843 

1867 

1886 

CombWble wastes contarmnated wth toluene, II 314 I I isopropanol, toluene/DDCP 
Room 156 I Satellite 

Satellite 

Satelhte 

satellite 

Satelhte 

CombWble wastes contarmnated wth toluene, II 315 I I isopropanol, toluene/DDCP 
Room 157 I Satellite 

Room 124 

Room 133 

Room 125 

Room 13 1 

Methanol, isopropanol 

Broken badge parts tncludmg c a h u m  and lead 

Toluene-contarmnated fimwlpes and gloves, 
isopropyl alcohol, toluene/DDCP 

Used components contammg lead or silver 

Room 127 

Cornbumbles contarmnated wth toluene, isopropanol, I1 lofi3 I Sate*ite I Room103A I tolueneDDCP 

Toluenecontarmnated Urnwpes and gloves, 
isopropyl alcohol, toluene/DDCP 

11 1907 I Satellite 
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2 2 4 2 Padiolojgwl Inventory 

2 2 4 2 1 Sealed Radioactive Sources 

The only sigtuficant radioactive matenals m Buddmg 123 are contamed m sealed sources 
Sealed sources are nuclear matenal whch is generally used for testmg and dbration and are 
packaged to be enwonmentally and cntically safe Certdied sealed sources are not mcluded m the 
radioactive matenal rnventory for fadty classdication 

C d c a Q o n  documentation for Source 547 (Cesium-137) is not avadable at the plant Ths 
2-Cune source (now 1 6 Curies) was fabncated m 1986, and IS located in the dosimeter irradiator in 
Room 155A The source was fabncated by Amersham (708-593-6300), Product Code CDC 3822 
The radiological material is ~fl a nondispersible form, encapsulated in s t d e s s  steel Therefore, the 
source inventory IS not evaluated firther 

2 2 4 2 2 Other Radioactive Sources 

There are SIX sources that are not sealed and are of a granular nature including sod and sand 
samples These sources are have total actmties whch are orders of  magrutude below the estabhshed 
RQs and are not evaluated firther 

2 2 4 2 3 A r  Momtonng Samples and Filters 

The samples and filters handled in Building 123 may contam trace quantities of radioactive 
matenals The quantities of radioactive matenals are well below the established RQs Routine air 
momtonng filters transferred to Building 123 for analysis have a survey instrument reading of less 
than 2500 counts per mute  (cpm) Thts equates to appromately 9 2E-08 grams per filter assuming 
a twenty percent instrument efficiency More than ten million filters would have to be collected to 
approach the RQ for plutomum These matenals are not evaluated hrther 
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3 HAZARDS AND ACCIDENT ANALYSIS 

-. I. 

€W?ARD wr l3A24.m 1- 
1 HIghVoltage Yes 14 HI& Intensity Magnetzc Fields No I 
2 Explosive Substances No 15 Effects of Chcrmcal Exposures Yes 

The hazards assessment uses a comprehemve checkhst of typical hazards found in the nuclear 
industry as well as many other industnes This checkhst rncludes radiological, hazardous matend, 
and occupabonal hazards Routme occupabonal hazards are regulated by DOE-prescribed 
occupabonal safety and health standards and are not evaluated firther unless they ixutiate a release 
of  hazardous matenals or worsen the consequences of a hazardous matenal release Ths section 
detemes the final hazard classficatton &om whch the operational controls are denved The 
methodology contained ~fl Volume I, Chapter 4 of the Site SAR was followed for ths hazard 
assessment 

4 Inert and Low-Oxygen Atmospberes 
5 Dnect Radiation Sources 

6 Radioachve Matenals 
7 Ell& Noise Levels 
8 Flammable Gases, Liquids, and Dusts 
9 CompressedGases 
10 figh Temperature and Pressure Sys 
11 Kmetic Energy 

3.1 HAZARD IDENTIFICATION 

No 17 Inadequate Ventilabon Yes 

Yes 18 MatenalHandlmg No 
Yes 19 Ambient Temperature Extremes No 

Yes 2 1 Peshcide Use No 

Yes 22 Lasers No 
Yes 23 Inadequate Illummabon No 
Yes 24 Biohazard YeS 

No 20 Worlung at Heights YeS 

Hazards associated wth the processes ln Building 123 are summanzed in Tables 3 and 4 
Table 3 is a checkhst of exlstmg fachty hazards All hazards listed in Table 3 were evaluated to 
identifjr those associated wth Buildlng 123 These hazards are indicated wth a “yes” and are 
descnbed in more detad ~fl Table 4 whch prowdes mfonnation on quantity, form, packagmg, and 
location of the hazards 

12 Potenbal Energy Yes I 25 Unknown or Unmarked Matenals NO 

~ 13 Non-Ioluunp: Radiation Sources No I 26 AnvOthekHaZards No I 

Table 3. Building 123 Hazard Identification Checklist 

11 3 cryogerucsystems I Yes 11 16 TOXIC, Hazardous, or NOXIOUS Mama1 I 
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Table 4. Building 123 Hazard Descnption 

1 HIGHVOLTAGE 

Illshumentatlon 

13 8-kV substatm 

13 8-kV power lmes 

3 CRYOGENIC SYSTEMS 
Liqud mtrogen tanks 
and mamfolds 

5 DIRECT RADIATION SOURCES 

1 HIGHVOLTAGE 

Illshumentatlon 

13 8-kV substatm 

13 8-kV power lmes 

3 CRYOGENIC SYSTEMS 
Liqud mtrogen tanks 
and mamfolds 

5 DIRECT RADIATION SOURCES 

Several mass spectrometerlgas 
chmmatopph, &ahon 

reqm hgh voltage located m 
Room 126, Room 127, and 
Room163 Packagedm 
m a n U f a c W s s t a n ~  
instrument cases 

Two 13 8-kV substabom wth 
standard transformer enclosure 
located outslde to the east and 
southwest of  Butldmg 123 

Two, site power aboveground 
hes located north and west 
extenor 

de.tectlon equipment that 

Two 350-gal verttcal storage 
tanks wth v a p m  coils and 
control cabmet Standard 
dewar, double shell tanks 
heated outside, adjacent to the 
facdity, one at the southeast 
comer of the east w g  and 111 

the northwest area of the 
courtyard Manifold m Room 
165 

303 sealed sources stored 111 
labeled storage cabmets m 
vanous labs, Rooms 133,149, 
155A 

6 sand, soil, and granular 
sources stored in labeled 
storage cablnets in Room 149 

- Restn~tedacces~ 

- Quallfiedmce 

- Lmesareconstructed 

- Signage 

personnel 

perANSIc2 

Standard mdustnal hazard 

Standard mdustnal hazard. 

Standard lndustnal hazard. 

~ ~ ~ ~ ~~- ~~ - Relief valves 

- Building ventdabon 
- PPE 

- Shut-off Capability 

~ 

The storage tanks are not 
guarded to protect agamst 
vehcular mcidents 
AIlowmg employees to park 
theu pnvate vehcles further 
mhibrts safe access for 
delivery tanker trucks 

I 

- Cerhfiedsources 
- Adrmnistrative controls 
- AccOUntability 

- Encapsulated 

The achvihes associated 
wth these sources (except 
Source No 547) are orders 
of maptude below the 
RQs 

Source No 547 (Cesium- 
137) , located 111 Burldmg 
155~4, is sealed and has an 
achvlty of 1 6 Cmes The 
source IS not certified, but 
the radiological matenal is 
m a nondispersible fonn, 
encapsulated ln stainless 
Steel 
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Table 4. Buildmg 123 Hazard Descnpbon (contmued) 

Vanous bottled gases Minmum two standard 
compressed gas cylmders each 

N&OUS oxlde located m vanous 
labs 

of anhydrous ammoma and 

Trace amounts, less than 2500 

h m  stack samplers, bioassay 

contamem Locatedtnalllabs 
that store, process, and count 
physical samples whtch may 
contam radtoachve matenals 

cpm onfilterpapersamples 

samples storedmsealed 

- PfoceduresperHSP Standard industnal hazard - DOT cylmders - secwedmracks - Caps on when not m use - Inspection and testing 

- -  
5 tanks (500 Ib total) 
Compressed gas c y h h  
Acetylene Dock area and 111 

Room 1 1 1  

I 

Hydraulic pressure 
systems 

Muffle type furnaces 

steam supply 

Vanous quanhhes Alcohols, 
cleamg agents, etc P b c ,  
glass chextucal contamers 

Asreq& Naturalgashes 
h m p l a n t m c e s  Steel 
pipmg Approxunately 20 feet 
east o f  buildmg, above ground 

- Radlatlmdetectors 

- Phytucalcontamers - Admuustratlveumtrols - MahonPmtechon 

- RMMAPtlW 

program 

Posslble contammatmn 

- securedmracks - Capsonwhennotmuse - Inspecttonandtestmg 
- Admuustmhvecontrol 

- Hoodexhaustsystemfor 
for handllng chexnlcals 

vapor dhtlon 

Standard mdustmal hazard 

- S ~ ~ d e S l ~  Standard mdustnal hazard, 
all extenor o f  buildmg - Shutoff Capability 

- Locked Out from bldg 

11 10 HIGH PRESSURE AND HIGH TEMPERATURE SYSTEMS 

Two hydraulic press systems 
wth pressures up to l0,OOO psi 
Standard hydraulic press 
configurahon Located in 
vanous labs 

Vanous muffle type furnaces in 
standard equipment cabmet 
Located on vanous lab benches 

70 psi steam from site uhhties 
m m l a t e d  m n  pipe 
Distnbuted throughout buildmg 
for steam heat 

- Admuustmhve controls 
- PPE 

- Furnace insulation - Si- mdlcahng hgh 

- PPE 
temperature 

1- 

- Standarddfslgn - Insulahon 

Commercially available 
equipment, standard 
industnal hazard 

Commercially available 
equipment, standard 
mdustnal hazard 

Standard mdustnal hazard 
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Table 4. Budding 123 Hazard Descnption (contmued) 

Compressed gases 

Sgh pressure systems 

Ammomum Hydromde 
(14 Molar Solubon) 

See Item 9 

See Item 10 

Hydrochlonc Acid ( 12 
Molar/37% Solution) 

Hydrochlonc Acid 
(9 molar or less) 

Vanous HVAC fans, au 
exchanges, rotary pumps for 
vacuum systems m standard 
housrngs m vanous locat~ons 

T~az~qmrtahon and delivery 
vehcles extenor to b d h g  on 
Thud Street, Fourth Street, 
Central Avenue, Cottonwaod 
Avenue, parkmg areas all 
around 

Vanous chcrmcals m plashc 
and glass sealed bottles located 
m vmous labs 

60-gal ( 1 17-lb) aqueous 
solution packaged m cases of 
four 1-gal bottles Kept m 
storage unit outside Bldg 123 

- 90-gal (326-1b) aqueous 
solubon packaged in cases of 
1 -gal bottles Stored ~fl 

storage u t  outside Bldg 123 
- 30-gal (109-lb) stored UI 
Rm 103 

Stored and used m vmous 
rooms m Bldg 123 
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- Standard&Ign 
equ1pent - Procedures - Maln-ce 

- KEbamers 

- Physlcalcontruners 
- Engtneeredsystems(1ab 
hoods, PPE 
requuments, etc ) 

- Admuusbatwe controls 
- HAZCOM Program (see 

Sechon 3) 

Standard mdustnal hazard 

standardlndustnalhazard 

Those chermcals wth no 
TPQ, TQ, or EPST values 
are considered to be 
standard mdwtnal hazards 

Those chmcals present III 

TQ, or EPST values are 
analyzed further m 
Section 3 

quantltles greater than TPQ, 

III the facility The weights are of pure matenal rn 
soluhon 

- PPE 

- See Secbon 3 3 

I- 

- PPE 

Less than the 500-lb TPQ 
and is not evaluated further 

An EPST of 10-lb exists for 
solutions wth a 
concentration of 38% or 
greater 37% is sufficiently 
close to 38% to warrant 
additional evaluation 

Concentration is sufficiently 
less than 38Y0 and w11 not 
be evaluated further 

Site SAR Vol I1 
Building 123 FSA 



Table 4. Building 123 Hazard Description (continued) 

- Room 124 alarmed for 

- warmng signs 
- Admuustratlve controls 
- Ventilation system 

- signs 
- Admuustratlve controls 

ammoma 

Hydrofluoric Acid 
(48% Soluhon) 

Standard industnal hazard 

Standard mdwtnal hazard 

Nitric Acid (16 Molar/ 
70% Solubon) 

Roof access hfkquent mamtenance on the 
buildmg roof Access ma staus 
meastcourtyard 

NiCnc Acid 
(4 Molarfavg 27% 
Soluhon) 

- Controlled access 
- Approved work plans - OSHA compliant shrs 

Standard industnal hazard 

a d d s  1- 

Sulfunc Acid (1 8 
Molar/ 96% Soluhon ) 

Hundreds of sohd and liquid 
physlcal samples m plastlc and 
glass sealed bottles stored ln 
refmeraton in vanous lahc 

Sulfunc Acid 
(<9 Molar/ avg 38% 
Solution) 

~ ~~ ~ 

- Signs mdmtmg sample 
storage only No food 
storage allowed 

Standard mdustnal hazard 
A refhgerator for employee 
use is located in the break 
mnm 

- 32@(154-1b)packegeedm 
cases h c h  hold 0 5 liter 
plasbc bottles, kept m storage 
urut outslde Bldg 123 

soluhon m plashc stored m 
Rm 103 

- Max 4 &gal (23-lb) aqueou~ 

- Max 160-d (1310-lb) m 
 case^ O f  4 I-@ bottles, kept 
m storage wt outslde 
Bldg 123 

mRm 103 
- Max 20-d (164-lb) s t o d  

Max. 3 0 4  dduted to <8 M or 
less stored and used 111 vwous 
labs w h  the fwdity Equals 
approx 81-lb pure chermcal 

Wgal(266-1b) packaged m 
cases of 6 0 5-1 bottles kept m 
storage umt outside Bldg 123 

20-gal dilute soh <9 M or less 
111 vanous locatlons wthm the 
bwldmg Equals approx 82-lb 
pure chermcal 

17 INADEQUATE VENTILATION 11- 
keas  where nltrous 
oxlde is stored 

Ammoma 111 tubmg and bottles 
used m Room 137 (extenor 
storage) and Room 124 

Room 138, an exterror block 
wall storage area Nitrogen- 
owde is stored 111 bottles 

- seesectloll33 

- PPErecommended 

- F’PE 

- N0m0rethan6casesm 
buildmg at one tune - PPE 

- PPE 

,,, , I , ,  , * . ~ ~ # r r u , ,  ,, ,, , ,- 

Quantity exceeds the TFQ 
value of 100-lb and is 
further evaluated 

Total mventory exceeds the 
1000-lb TPQ and IS Mer 
evaluated 

Dllute solutlons wll  be 
bounded by accidents 
mvolvmg the concentrated 
solubons and wll not be 
further analyzd. 

Total mventoxy does not 
exceed the 100a-lb TQ and 
is not evaluated hiher 

Total mventory does not 
exceed the 1000-lb TQ and 
IS not evaluated further 

I 

Fecal and unne 
samples . 
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3.3 ACCIDENT EVALUATION 

Accident scenanos are developed to evaluate the nsk to workers and the public from 
identified hazards that are not considered standard mdustnal hazards Based upon the screemng 
cntena promded in Volume I, Chapter 4 of the Site SAR, the only hazards requlrrng scenano 
development for Bddmg 123 are the chemicals hsted m the TOXIC, Hazardous, or NOXIOUS Matenals 
category Hydrochlonc acrd is analyzed fbrther because a RFETS emergency planrung screerung 
threshold P S T )  of 10 pounds exrts for a 38% solution The 37% solution used 111 Building 123 is 
sufEaently close to the 38% used m the EPST that an evaluation is warranted Accident scenanos 
are developed for hydrofluonc acid and mtnc aad because the mventory exceeds the 40 
(Cm 1993b) 355 TPQ of 100 pounds and TPQ of 1000 Ibs, respectively 

3.3.1 Methodology 

Accidental releases of chemcals can result fiom natural phenomena, external events, or 
internal events Natural phenomena of concern at RFETS are earthquakes, htgh wnds and tornados, 
floodmg, heavy ram and snow, and lightmg External events mclude arcraft crashes, range fires, 
on-site and oftkite transportaoon madents, and impacts fiom other fachties in the wcmty Internal 
events are those act~wt~es and operat~ons that take place m the hchty There are three basic accident 
types that may result fiom these particular imtiatrng events spdls, explosions, and fires 

Acadent scenano fiequencies are eshmated by multiplyng the occurrence frequency of the 
imattng event and the probabilities of falure or success of each mtigative measure associated wth 
the accident scenano The mttating event occurrence frequencies may be either quantitative or 
qualitative based upon the data avadable The fadure and success probabilities are qualitative in 

nature because exact facility-specific data are not available Thus, the overall accident scenano 
frequency is considered qualitative The accident scenano fiequencies are classified into four bins 
anticipated, unlikely, extremely unlikely, and incredible or beyond extremely unlikely (refer to 
Volume I, Chapter 4 of the Site S A R  for more detail) The three bins of anticipated, unlikely, and 
extremely unhkely are used for nsk evaluations Accident scenanos with occurrence fiequencies in 

the incredible or beyond extremely unllkely bin do not require fbrther evaluation 

Consequence evaluations use the companson cntena shown in Volume I, Chapter 4 
Chemcal consequences are evaluated agiunst Emergency Response Planmng Guidelines (ERPG)-Z 
and ERPG-3 values Chemcal releases are evaluated using the Areal Locations O f  Hazardous 
Atmospheres (ALOHA) model Median and site-specific weather data are used because the results 
are realistic, yet conservative The median weather parameters include wnd speed of 
4 5 meterdsecond, stability class D, cloud cover of 0 tenth, an& no inversion Site-spectfic weather 
data include the relative humdity of 43%, whtch is the average annual relatwe humdity, zilr 
temperature of  SOOF, whch is based upon the average dady temperature, and ground roughness, 
whch is open country for RFETS 

m 

Additional parameters include distances to the mmmum off-site indiwdual (MOI) and 
collocated worker, location of the release, and wnd direction The distance to the MOI for 
Buildtng 123 IS 12 10 meters The collocated worker distance IS considered 100 meters for all RFETS 
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buddmgs The wmd &-on for Bddmg 123 that wll result in the maxfmum exposure to the MOI 
is 66 degrees 

The evaluabon of nsk considers two fktors occurrence fi-equency of the postulated scenano 
and potenad consequences resultmg from the postulated scenano h s k  is quahtatively estimated by 
usmg the risk matrix presented in Volume I, Chapter 4 of the Site SAR. The nsk matm classifies nsk 
into four categones (I, 11, IJI, and IV) wth ksk Class I representmg the highest nsk and Rtsk 
Class N representmg the lowest nsk For example, anticipated or unllkely accidents wth hgh 
consequences are considered m Rtsk Class I An extremely unbkely event wth low consequences is 
considered m Risk Class N 

3.3.2 Assumptions 

The followmg assumpDons were used m the development of the various postulated accident 
scenanos for Building 123 

1 Ths analysis does not cover mteraction between chemcals 

2 The evaporation rate for chemcal solution sprlls was modeled using parameters of 
vapor pressure, puddle me, and temperature The calculated evaporation rate was 
input rnto the ALOHA model as a dxect release of pure chemcal See RFETS, 1997 
for specfic calculations inputs 

3 Accident scenanos involvlng the chermcals stored in the outside storage umts were 
not analyzed because the chemcals are stored in m e  storage umts (cargo containers) 
sitting side by side located outside of Budding 123 These ututs are constructed of 
heavy-duty steel and are structurally robust Ths physical arrangement would 
mitigate any postulated damage 

4 For the hazardous chemcals of concern (hydrochlonc acid, hydrofluonc acid, and 
nitric acid) the maxlmum pemssible amount is in storage when the postulated 
accidents occur 

5 Combustible loading in Building 123 and in the wcinity of the cargo containers used 
for storage of the hazardous chemcals is mamtained extremely low 

6 The packagmg (e g , a case of hydrochlonc acid solution contins SIX 1-gallon glass 
bottles wth the bottles partitioned and shock-prchected by form-fitting inserts, a case 
of hydrofluonc acid solution contarns SIX 0 5-11ter plastic bottles wth the bottles 
separated and shock-protected by cardboard partitions, and a case of mtric acid 
solution contains four 1-gallon glass bottles wth the bottles partitioned and 
shock-protected by form-fittmg mserts) of the chemcal cases is credited for mitigating 
breakage of bottles upon impact in the spill scenanos 
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8 

9 

10 

11 

12 

13 

14 

15 

The acid solutions in Room 103 are stored in their ongmal packagmg or in acid 
storage cabmets 

The design-basis earthquake wll result m the collapse of Building 123 The 
occurrence of an earthquake at RFETS is considered unlikely based upon the 
estimated occurrence frequency of 1 2E-O3/yr (see Volume I, Chapter 5 of the Site 
SAR) and is considered as a potential lnitrator of a spdl scenario at Building 123 

In the event of a design-basis earthquake, a hgher percentage of glass bottles 
contaming hydrwhlonc acid solution would break than the p l m c  bottles c o n t m g  
hydrofluonc acid solution 

The occurrence of hgh wmds at RFETS is considered anticipated (see Volume I, 
Chapter 5 of the Site SAR) and is not considered as a potential nubator of a spill 
scenano at Buddmg 123 because the chemcals are located made the budding or 
cargo contamers and therefore are protected fkom hgh winds 

The ~ccurren~e of damagmg tornadoes at RFETS is considered incredible or beyond 
extremely a e l y  (see Volume I, Chapter 5 of the Site SAR) and is not analyzed for 
Building 123 

Flooding fkom extreme precipitabon (ram and melting snow) is not evaluated for 
Bulldmg 123 because of its location in relation to site grading and drainage systems 

Structural damage fiom heavy snow is bounded by the collapse of Building 123 
assumed for the occurrence o f  an earthquake 

A lightning-imtiated fire scenano is considered impossible for Building 123 because 
lightning rods and ground cables are positioned around the edge of the roof A 
lightmg-mrtiated fire scenano is considered beyond extremely unhkely or incredible 
for the cargo contamers used to store hazardous chemcals because of the low 
combustible loading in the area of the containers 

The potential of a range fire impacting Building 123 is not evaluated based upon the 
range fire analysis conclusions presented in Volume I, Chapter 5 of the Site SAR 

3.3.3 Evaluations 
I- 

There are three potential accident scenano types evaluated in hazards analyses They are 
explosion, fire, and spill a 

3 3 3 1  

Based upon Assumption 3, no explosion scenano involving the chemcals stored outside of 
Building 123 was developed The only potential explosion initiator for the chemicals inside of 
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Buildmg 123 is the igrution of the acetylene stored m Room 1 1  1 The occurrence frequency of an 
acetylene exploslon is also considered to be extremely unitkely and is assessed to be 4 6E-04 per year 
(S&W, 1991) 

Wslexnd 

AccidentType 

The mwmum mventory of acld solutions stored in Room 103 are 30 gallons (296 lb) of 
12 Molar hydrochlonc acid solution, 4 8 gallons (46 lb) of 48% hydrofluonc acid solution, and 
20 gallons (236 lb) of 16 Molar mtric aad solmon The equivalent amounts of pure chemcal for the 
maxunum mventory are 110 pounds of hydrochlonc acid, 22 pounds of hydrofluonc acid, and 
165 pounds of nitric aad Based upon the location of Room 1 1 1 in respect to Room 103 and the 
packaging and storage rqwements (Assumpt~ons 6 and 7) for the acid solutions, it is conservatively 
assumed that 20% of the total mentory may be impacted by the acetylene explosion Therefore, the 
matend at nsk for thrs scenario is 22 pounds of hydrochlonc acid, 4 4 pounds of hydrofluonc acid, 
and 33 pounds of nitric acid Table 5 summanzes the consequences and nsk for an acetylene 
explosion unpacting Room 103 in Budding 123 As indicated, the consequences to immediate 
workers, collocated workers, and the publlc are low Therefore, ths accident scenario results in a 
&sk Class N to all receptors based upon an occurrence frequency of extremely unhkely wth low 
consequences 

(a) Hydrochloric Acid 
@) Hydrofluonc Acid 
(c) Nitnc Acid 
Acetylene Explosion m Room 11 1 

Table 5. Hazard Evaluation Summary for Explosions 

MAR (a) 22 Ib of hyhhlonc  acid (HCI) 
(b) 4 4 lb of hydrofluonc acid (HF) I (c) 33 Ib of nitnc acid ("0,) 

Srenan'o Extremely unlikely 
Frequent$ 

Public (a) Low (HCI = 0 05 ppm ERPG-2 of 20 ppm) N - Inventory controls 
(b) Low (€IF = no sipficant concentrahon 1v 

(e) Low ("0, = no significant concentration IV 
ERF'G-2 is  20 ppm) 

EWG-2 is 15 ppm) 
Collocated (a) Low (HCI = 4 2 ppm < ERPG-3 of 100 ppm) N - Same as Public 
Worker (b) Low (HF = 0 3 e ERPG-3 of 50 pprn) N 

(c) Low ("0, = 0 06 e ERF'G-3 of 30 ppm) w 
Immediate (a) Low N -SameasPublic 
Worker @> Low N 

(c) Low N 
1 - With Prevenhon 2 - With Mtigation 3 - With Prevention & &tination 
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3 3 3 2  rn 
Potential fire mtiators mclude hghtmng strikes, arc& crash, range fire, and igmtion of 

combushbles in the wcmity of  the hazardous chemcals Based upon Assumption 4, hghtmng fires 
are not evaluated for the hazardous chermcals associated wth Buildmg 123 

An a i r d  crash is consldered as a potentd imtiator for fire scenanos at RFETS based upon 
the area o f  the unpacted budding (refer to Volume I, Chapter 5 of the Site SAR) Buddmg 123 
covers 19,298 square feet, whch is hgher than the 16,642 square feet credibhty hut for an aircraft 
crash at RFETS However, the hazardous chemicals in Buildmg 123 are located only in Room 103 
Smce the chermcals are so localized, the actual area of impact is reduced to an extremely small area 
Therefore, the occurrence fiequency of a small merail unpactmg Room 103 is consldered to be 
beyond extremely unhkely or incredible 

Based upon Assumption 3, an mcraft crash would not result in a release of the chemcals 
stored m the mne cargo contamers located outside of Buddmg 123 These umts are constructed of 
heavy-duty steel and are structurally robust Ths physical arrangement would mtigate the damage 
to the cases o f  chemcials in the event of an arcraft crash 

Based upon Assumphon 15, range fires are not evaluated for Budding 123 Based upon 
Assumption 5, the low combustibllrty of the structure of  Buddmg 123, and the wet pipe spnnkler 
system in Building 123, fires mtiated by igmtion of combuable loading is not evaluated 

3333  && 

Spill scenanos are the most common accident type for any containenzed matenal Initiating 
events for spill scenanos fall into all three imtiator types natural phenomena, external events, and 
internal events 

Based upon Assumpttons 8 through 15, an earthquake is the only potential natural phenomena 
imtiators for a splll scenario The occurrence of an earthquake at RFETS is considered unlikely based 
upon the estimated occurrence fiequency of 1 2E-3/yr (see Volume I, Chapter 5 of the Site SAR) 
Based upon Assumption 6 and 9, the assumed source term for the earthquake-initiated accident 
scenano is 20 gallons of hydrochlonc acid solution, 2 4 gallons for hydrofluonc acid solution, and 
15 gallons of mtnc aad solutton A hgher percentage was used for hydrochlonc acid solution (68%) 
and nitric solution (75%) than hydrofluonc acid (50%) is because the hydrochlonc and nitnc acid 
solutions are in glass bottles and the hydrofluonc acid solution is in plastic bottles The equivalent 
amounts of pure chemcal for the assumed inventory are 73 pobnds of hydrochlonc acid, 1 1 pounds 
of hydrofluonc acid, and 123 pounds of rutnc acid 

There are no external event htiators applicable to the hazardous chemicals associated wth 
Buddrng 123 The hazardous chemcals are stored in cargo containers or in Room 103 Based upon 
Assumption 3, the cargo contamers are sturdy enough to wthstand a vehcle crash 
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Table 6. Hazard Evaluation Summary for Spill due to Earthquake 

HW* 

YLY ""' . '. " "" ". 

Acofibcat%"yp@ 
Ma? 

(a) Hydmhlonc Acid 
(b) Hydrofluonc Acld 
(c) Nitnc Acid 
Spill due to Earthquake 
(a) 73 lb of hydrochloric acid (HCl) 
(b) 1 1  lb of hydrofluonc acid @IF) 
(c) 123 lb of mtnc acid ("0,) 

collocated 
Worker 

(a) Low(HC1 =015ppm<ERPG--2of 

@) Low (HF = no sigdicant Concmtrahon 

(c) Low @NO3 = no sisluficant concentrafion 

(a) Low(HC1 =131ppm<ERPG-3of 

20 PPm) 

ERPG2 is 20 ppm) 

ERPG-2 is 15 ppm) 

100 PPm) 
(b) Low (IiF = 0 64 < ERPG-3 of 50 ppm) 
(c) Low ("0, = 0 2 1 < ERPG-3 Of 30 ppm) 

N 

Iv 

N 

rv 
Iv 
Iv 

- Same as Public 

Immediate (a) Low Iv - Same as Public 
Worker @I Low Iv 

(c) Low N 

1 - With Prevemtm 2 - With Iv6taatmn 3 - With Prevention & Mhgahon 

Internal events are those activities and operations that take place in the facility For 
Budding 123, matenal handhng entarls momg cases of hazardous chermcals to and fiom their storage 
positions, and using indimdual bottles of the hazardous chermcals The occurrence frequency for 
matenal handling accidents is anticipated Movement of the cases of hazardous chemicals would 
bound the consequences 

Therefore, the second spdl scenano has as an nubator a mshap dunng transfer of  the chemical 
solutions by hand truck No more than two cases of chermcal solution are transferred by hand truck 
at any one tune Each case of 12 Molar (37% by weight) hydrochlonc acid solution contains six 
1-gallon glass bottles wth the bottles partitioned and shock-protected by form-fitting inserts Each 
case of 48% by weight hydrofluonc acld solution contams six 0 5-liter, plastic bottles with the bottles 
separated and shock-protected by cardboard partitions Each case of 16 Molar (70% by weight) 
mtnc acid solution contans four 1-gallon glass bottles wth the bottles partitioned and shock- 
protected by form-fittmg mrts In ths scenano, one of the cases falls to the ground and breaks some 
of the bottles in the case Either two 1-gallon bottles of hydrochlonc acid, one 0 5 liter bottle of 
hydrofluonc acid, or two bottles of mtnc acid are assumed to break and release their contents onto 
the ground The packagmg of the chermcal cases is credited for mtigating breakage of bottles upon 
impact in the spill scenanos 
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Table 7 Hazard Evaluation Summary for Spill due to Matenal Handling 

(a) Low (HCI = 0 02 ppm F,RPG-2 of 
20 ppm) 

(b) Low (HF =no stgnlficant Ummtratlon 
ERPG-2 is 20 ppm) 

(c) Low ("0, = no slgmficant concentraton 
ERPG-2 IS 15 p ~ m )  

(a) Low (HCI = 1 49 ppm<ERPG-3 of 
100 pPm) 

(b) Low (HF = 0 04 < ERF'G-3 of 50 ppm) 
(c) LOW ("Os = 0 03 < ERPG-3 of 30 p ~ m )  

(b) Low 
(c) Low 

(a) L€)W 

hbhc m - Inventory controls 

m 
m 

m - Same as Pubhc 

m 
m 
m - Same as Public 
m 
m 

COllocatea 
Worker 

Immediate 
Worker 

(a) Hydrochloric Acid 
(b) Hydroflmc Acid 
(c) Nitnc Acid 

Spdl due to Matenal Handbg 
(a) 7 3 lb of hydrochloric acid (HCI) 
@) 0 6 Ib of hydroflwnc acid (IF) 
(c) 16 5 lb of mtnc acid ("0,) 

1 - With F'revenbon 2 - With Ivhgabon 3 - With F'revcntlon & mhgatlon 

3 3 3 4  1 5  B I 

fisk dormnant accident scenanos are defined as those that result m a Risk Class I or 11 based 
upon the estimated scenano frequency and postulated consequences For Building 123, there are no 
risk dormnant accident scenanos Therefore, no additional controls are warranted to prevent or 
mtigate the hazardous chemcals associated wth Budding 123 

3.4 BUILDING 123 FINAL HAZARD CLASSIFICATION 

The mventory of potentially releasable radiologcal mated in the facihty does not and shall 
not exceed the reportable quantities (RQs) listed in Appendix B of 40 CFR 302 4 (CFR, 1993a) 
Therefore the facility is not considered to be radiologcal or nuclear The facihty does have 
potentdy releasable hazardous chemcals whch exceed the designated threshold quantities (TQs), 
threshold p l m g  quantities (TPQs), or emergency preparedness screemng threshold quanbtles 
(EPSTs) The hazardous chemcals are concentrated solutions of hydrochlonc acid, hydrofluohc 
sad, and mtnc aad located in the outside storage umts and in Building 123, Room 103 According 
to the guidance m DOE-EM-STD-5502-94 @OE, 1994b), Buddmg 123 is classified as a non-nuclear 
moderate hazard facihty because of the presence of these hazardous chemcals 

* 
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4 OPERATIONAL CONTROLS 

The following operaaonal controls msunfatn the vahdity of  this authornation basis and assure 
the conbnued safe operations of Buddmg 123, whch has been classfied as a non-nuclear moderate 
hazard fachty, based on the guidance prowded m DOE-EM-STD-5502-94 

4.1 DERIVATION OF OPERATIONAL CONTROLS 

The operabonal controls derived for Buildmg 123 consist of admmstrative controls 
addressing mventory constramts for hazardous matenals, specrfic credited controls, and the RFETS 
safety management t c t u r e  Ths set of administratwe controls for Budding 123 provlde 
(a) protechon to the collocated worker, the pubhc, and the enwronment by presemg assumptions 
made in analyzed accident scenanos, (b) worker safety based on standard mdustnal hazards, and 
(c) defense-m-depth 

Inventory constrmts are based upon the hazardous matenals identified in Section 3 These 
htat~ons mamtam the documented hazard classrfica~on, as defined m DOE-EM-STD-5502-94, and 
the specrfic amounts that are analyzed m ths FSA. 

Credited controls are those specdically identified and credited dumg evaluation of identified 
accident scenanos These controls reduce the nsk associated wlth the facdity by prowdmg dlrect 
prevenhon or nutigation features for the postulated accident scenanos Credited controls include 
engmeered or physical features and admmstrative procedures or pohcies 

The RFETS safety management infrastructure consists of the 22 programs summanzed m 
Volume I, Chapter 6 of the Site SAR Safety management programs address three major area 

adequate control of radiological matenal and hazardous chemcal hazards, 

regulatory compliance with federal and state requirements, applicable codes and 
standards, and standard mdustrial health and safety practices, and 

good engineenng and management practices 

These programs are required and rmplemented on a site-wde basis to assure the protection 
of workers, the public, and the enwronment Facility implementation is based upon a graded 
approach as dictated by indiwdual facility hazard analysis and site-wde infrastructure requirements 
The graded-approach is based upon the magmtude of hazards inithe facility and the control’s relative 
importance to safety 

4.2 ADMINISTRATIVE CONTROLS FOR BUILDING 123 I * 

The followg adrmrustrative controls and bases address inventory Imtations, credited 
controls, and the RFETS safely management infrastructure associated wth the hazards identified in 
Section 3 of thls FSA 
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4.2.1 Hazardous Material Inventory 

Controlhg the quantities of radiologcal materials and hazardous chemicals hmts the 
potentd release of these matmals m the event of a spdl The followmg mventory controls assure that 
Buddmg 123 operates wthm the bounds of the safety analyses performed m thls FSA 

Table 8. Hazardous Matenal Inventory Controls for Budding 123 

The fachty mventory of 
shall not exceed RQs in 40 CFR 302 

The f a d t y  mventory of -us cbemica 
shall not exceed the TQs m 40 CFR 68 or 
29 CF'R 1910 119, TFQs m 40 CFR 355, or 
the EPST developed by RFETS Emergency 
Preparedness except as follows 

Hazardous chemcals Q&.JVA for or 

not exceed the followng 
storage wts at any one tune shall 

Ailcontrols 
Venfy pnor to receipt 
that mventory controls 
dl not be exceeded 

Surveillance of mventory 
is conducted in 
accordance wth 
contractor policles and 
procedures 

Remove matenals from 
the ihchty to below 
Inventory Control 
thresholds 

Hazardous chemcals at any one 

Quantity lmts of hazardous chermcals 
Chemical Ordered or stored outside Stored inside 
HCI (37%) 90 gallons 30 gallons 
HF (48%) 30 gallons 30 gallons 
"0, (96%) 160 gallons 20 gallons 

hme shall not exceed the followmg 

Bases: 
Controls are placed on hazardous matenal inventones to prevent the introductron of matenals into the facility 
that would invalidate the safety analysis basis of the facility as documented in th~s FSA The hazard 
classlficatlon o f  non-nuclear moderate hazard for Bmldmg 123 in ttus FSA IS based on the matenals currently 
present or maxlmum inventones possible in the facility Therefore, the inventory of hazardous matenals may 
not exceed the quanhhes idenMied in the hazards analysis in Chapter 3 of this FSA 

No rahologml matenals are currently present in Buldmg 123, therefore the introduchon of radiologmil 
matenals to Budding 123, must be compared to the RQs listed in 40 CFR 302, Appenlx B to Secbon 302 4 If 
they exceed any of these reportable quant~ties, a USQD must be performed 

For those hazardous chemicals not specifically evaluated m Chapter 3,athe inventory in Building 123 shall not 
exceed the TQs listed in 29 CFR 1910 119 and 40 CFR 68, or the TPQs listed in 40 CFR 355, or the EPST 
developed by RFETS Emergency Preparedness 

The introduchon of new chemcals to Buildmg 123 must be compared to the 40 CFR 302 RQs to deternune If 
the chemcal is hazardous Hazardous chemcals must be compared to the TQs listed in 29 CFR 1910 119 and 
40 CFR 68, the TPQs listed in 40 CFR 355, or the EPST developed by RFETS Emergency Preparedness If they 
exceed any of these threshold quanbues, a USQD must be performed 
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4.2.2 Specific Credited Controls 

1 

4 Fire suppression system shall 
be mantamed operable 

5 No more than 2 cases of 
hydrochlonc acid, hydrofluonc 
acid, or nitnc acid shall be 
transferred at a hme 

TabIe 9 presents the specdic credited Controls used rn the deveIopment and disposition of 
amdent scenanos for Burldmg 123 These controls must be rnaintruned to ensure the validity of the 
accident evaluabon documented in thts FSA 

Table 9. Specdic Credited Controls for Buildmg 123 

I! "' " " 'yyyy'"' "' .c!?&$. , , , ,, , , , :, _, , , yL 

1 Translto~y combmble l&g 
in Room 103 and 111 the 
v ~ c m t y  of the cargo contamers 
stonng hazardous chemcals 
shall be controlled 

2 The hazardous chemcals 111 

the cargo contamers and 
Room 103 shall be stored in 
thelr on@ packagmg unless 
they are m a a a d  storage 
cabinet 

3 Outside storage of hazardous 
chemcals shall be inside of 
cargo contamers 

\ , ,  $ M ( 1 * r n , & e q u i ~ ~ ,  , ,, , , ,  , 

Funct~onal performance expectabons and 
penodtc m e f i a n c e  for c o m b a b l e  
loadmg shall be established by contractor 
Procedures 

Funct~onal performance expectabons and 
penodtc surveillance for storage 
configuraQon shall be estabhshed by 
contractor procedures 

Funchonal performance expectabons and 
penodlc meil lance for storage 
configurahon shall be established by 
contractor procedures 

Funchonal performance expectabons and 
penodlc surveillance for fire suppression 
system shall be established by contractor 
procedures 

Funchonal performance expectahons and 
penodic surveillance for matenal 
handling shall be established by 
contractor orocedures 

Remove combmbles from 
bddmg or wcixuty of cargo 
contzuners 

Move hazardous chemcals 
into ongnal packagmg or 
acid storage cabinet. 

Move hazardous chemcals 
into cargo contamers 

Establish con~nuously 
moxutonng fire watch and 
inihate mamtenance work 
order to reprur 

Reduce transfer load to 
2 cases 

Bases. 

1 Extremely low transitory combusbble loading was credited in the &sposihon of fire scenmos in that a fire 
would not be sustained long enough to impact the hazardous chemicals in Room 103 or the cargo 
containers 

The ongnal packaging of the hazardous chemicals was credlted in the spill scenmos to reduce the source 2 
term released dunng the postulated scenanos t .  

3 The structure of the cargo contamers was crdted in the disposihon of explosion and spill scenanos 
because it was assumed that the robust construdon would protect the hazardous chemcals 

The fire suppression system was credted in the disposihon of fires impacting the hazardous chemcals in 
Room 103 

4 

5 A limit of 2 cases was credlted in the matenal handling scenanos 
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4.2.3 Safety Management Infrastructure 

Facility management shall assure that all identfied hazards are adequately addressed The 
apphcabon of Safety Management Infrastructure Programs to th~s fachty shall be based on (a) hazard 
identification and @) accident evaluation Implementation o f  the appropnate RFETS Safety 
Management Programs or specific aspects of the RFETS Safety Management Programs shall be 
performed m accordance with approved contractor pohaes and procedures 

Surve illance Reau irement 

Apphcation of the Safety Management Programs for ths facdity shall be assessed annually 
in conjunmon wth the annual update of ths FSA 

Each f d t y  shall lmplement Safety Management Programs or program aspects that a d  in the 
identification, assessment, and control of  hazards recowzed as bemg present m the faality The 
hazards are documented m the FSA Hazard Descnptron Table “Standard mdustrial hazards” do not 
requlre further analyss based on the assumption that the facility wdl unplement Safety Management 
Programs necessary to control these hazards Examples of standard mdustnal hazards mclude hgh 
voltage sources and the storage and use of hazardous chemcals Standard mdustnal hazards, simply 
by thar exrstence in the faality, may necessitate the need to implement certmn aspects of  a specific 
Safety Management Program or possibly the entire program For example, the presence of hgh 
voltage and hazardous chemcals may necessitate a graded application of the Industnal Hygene and 
Safety Program 

Some of the identified hazards in the FSA Hazard Descnption Table may have warranted 
additional accident evaluation based on potential impacts to collocated workers and/or the public 
The unplementation of Safely Management Programs or program aspects for a ths facility must take 
into consideration the hazards (radiological and chemcal) analyzed in Section 3 As a mnimum, 
Safety Management Programs or program aspects that define, implement, and assure continued 
compliance wth inventory constraints and credited controls shall be implemented using a graded 
approach For example, combustible loadmg requirements are typically defined and implemented via 
aspects o f  the Site Fire Protection Program Implementation of the entire program would not 
typically be required to assure control of  combustibles Using a graded approach, facilrty 
management shall define, implement, and maintam Safety Management Programs that assure 
compliance wth each inventory control and credited control 

1- 
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